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VOL. XII. LONDON, ONT., MAY, 1880. No. 5 

ON THE DESTRUCTION OF OBNOXIOUS INSECTS BY YEAST. 

BY DR. H. A. HAGEN, CAMBRIDGE, MASS. ^ 

The paper published Canad. Ent., vol. xl, p. 110-14, was reprinted 
with some additions as a pamphlet, Cambridge, December, 1879. The 
recorded experiment on the Potato Bug made by Mr. James H. Bums, 
proved evidently the poisonous character of the yeast-fungus. The fifty 
beetles which were sprinkled with it died mostly on the eighth day, and 
the rest in the four following days. None of them survived. There were 
collected at the same time, October 2, and at the same place, fifty other 
beetles, which were kept in the same room. Of these, which were not 
sprinkled, to Nov. 14th only three had died, and March ist twenty-five 
lived still brightly. The experiment is so far a decided success, as it has 
proved that insects are killed by the application of yeast I may add that 
an experiment made a few weeks ago in a green-house seems to be suc- 
cessful in killing Aphides. 

Dr. Metschnikoflf has published a pamphlet, Odessa, 1879, and a 
record of it, Zool. Anzuger, 1880, Feb., concerning his experiments in 
destroying obnoxious insects (Anisoplia and Cleonus) by the application 
of fungus. The difficulty of raising the fungus chosen by him (Isaria 
vixescens) in sufficiently large quantities he hopes to overcome by raising 
the Isaria in beer-mash. 

Mr. A. Giard, Lille, France (Bull. So. de Department de Nord., sec. 
2, An. 2, No. 11), has pubhshed a paper containing very interesting facts 
regarding insect epizootics. The discovery of 'L. Nowakowski of the 
copulation of some Entomophthora, and the conclusive proof given by O. 
Brefeld that Tarichium is only a different form of which the Status conidio- 
phorus is the Empusa, induce Mr. Giard to retain for the genus the name 
Bntomophthora, for its asexual form the name Tarichium, for its sexual 
form the name Empusa, In summer, when insects in which those fungi 
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develop are abundant, the reproduction is an agamous one ; in the fall, 
when insects become scarce, a sexual generation appears, which produces 
oospores not germinating before the following spring. 

Mr. Giard believes that Tarichium megaspermum, the parasitic fungus 
of the caterpillar of AgroHs segetum, and first described by Dr. Cohn, 
could be used by farmers as a very important poison to destroy those 
obnoxious insects — the more as O. Brefeld has proved by conclusive 
experiments that the caterpillar of Pieris brassica is very easily infested 
by sprinkling with water in which spores of E. sphaerosperma (the para- 
site of this species) are put in. Therefore the mummified caterpillars 
filled with spores should be collected in winter for use the next spring 
against this species. (The same has been suggested as long ago as 1874 
by Dr. John L. LeConte.) The Entomophthora seem to attack by preference 
the caterpillars of the double-brooded species, which pass the winter 
without transforming in the chrysalis state. Mr. Giard explains thus the 
casual rarity of some very common species of Chelonia, The hypothesis 
of O. Brefeld that Tarichium megaspermum of Agrotis could be perhaps 
only a different form of Empusa muscce is rejected by Mr. Giard, he hav-' 
ing discovered, as he submits, the Tarichium state of Empusa muscce, 
which was not known before. The opinion that both forms of a fungus 
develop exclusively on the same animal, similarly as other parasitic 
insects, can, until it is proved by doubtless evidence, hardly be accepted. 
We know well that the different stages of entozoa develop in very different 
animals, and the presumption that fungi follow a similar course is at least 
probable. 

There are published objections against my proposition to use the yeast 
fungus for destruction of insects. All are based upon the same fact, that Dr. 
Bail's views concerning the identity of some fungi are not accepted by Botan- 
ists. As the number of students of microscopical fungi is rather limited, and 
as I have never studied them, I used the excellent chance to rely upon 
the views of my savant colleague, Prof. Farlow, which he had kindly com- 
municated to me. Therefore I stated as a fact that ** Dr. BaiFs views 
are now not accepted by prominent Botanists," and further that " this 
question is without any influence regarding my proposition." I believed 
it to be fair to state that actually Dr. Bail has discovered the yeast fungus 1 

to be poisonous to insects, and therefore I was obhged to quote the ways ' 

and the experiments which had led him to this discovery. As Dr. Bail 
had not suggested the use of the yeast for the destruction of insects — , 
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though this suggestion is the evident consequence of his discovery — and 
as I found it not done by anybody else, I recommended experiments to 
be made with the yeast fungus. The experiment with the Potato Bug has 
proved that yeast fungus externally brought in contact with insects, kills 
them. Therefore objections based on botanical grounds can not more 
be admitted, and the Botanists will sooner or later find the true 
explanation of the facts. 

It has been contended that "as long as a scientific basis for the use 
of the yeast is not more established, a practical application of the same 

• is simply out of question." This assertion is a rather strange one^ the 
more so as nothing is known about the scientific basis of Pyrethrum, of 
Paris green and other remedies. It has apparently been overlooked that 
I found in the dead beetles which had been sprinkled, in the large sinus 
of the wings, spores in quantity. Those spores resembled the figures 
given by Dr. Rees (Unters. ueber die Alcoholgaehrungspilze Leipzig, 1870, 
pi. 1, f. 15, e. d.) and were so numerous and so distinct that I could not 
have been deceived, the more as I am familiar with the blood fluid of 

* insects and its corpuscles. I did not find such spores in the sinus of the 
wings of beetles which had not been sprinkled. There is nothing in the 
size and the shape of the yeast spores which could prevent them from 
entering an insect's body and producing disease. 

Since the above was in type I have received a letter from Germany 
stating that sprinkling with the atomizer of diluted (compressed) yeast, a 
half an ounce package in three liter of water, on Aphides in greenhouses, 
was successful to an exceeding degree. 



NOTES ON THE LARVA OF HETEROCAMPA ' 
PULVEREA, G. & R. 

BY G. flrr IIRENCH, CARBONDALE, ILL. 

Length when at rest, 1.25 inches; ia shape tapering slightly from the 
middle forward, but more rapidly from that point backward ; the body 
deeper than broad. General color bright clear greeo^ a little spotted with 
white, marked as follows : head gray, a little lighter thfOHgh the centre ; 
joint I contains two dark purplish black warts on the dorsum, reddish 
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